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Introduction
Foster’s rule, also known as the island rule, predicts species evolve 
larger or smaller body sizes on islands relative to mainland 
counterparts (Van Valen, 1974). Few studies have tested this in bats.
Studying island species helps to understand the evolution of body 
size, and is also important in conservation as body size helps predict 
extinction risks in bats (Jones et al. 2003).
Based on previous publications (Lomolino 2005), I predict that 
the research will produce support for Foster’s rule, with island 
bats having larger body masses than those residing on the 
mainland. 
Methods
We collected body size data for all extant bats using Wilson & 
Mittermeier (2019). Data collection for island and mainland land type 
was taken from the International Union for Conservation of Nature 
(IUCN) using the range maps to show location
We reconstructed a bat phylogeny from Welch and Beaulieu (2018).
We tested Foster’s rule using a phylogenetically controlled analysis 
(PGLS).
The PGLS model included mass (log transformed) as the response 
variable, and land type (mainland vs. island) as the predictor 
variable.
Results
Based on our PGLS that included all bat species, we found 
support for Foster’s rule, where bats were larger on islands 
(Fig. 1, F1,473=66.1, p<0.0001).
In family-specific analyses, we found the overall pattern was 
driven by three families: Pteropodidae (Fig. 1, F1,92=28.3, 
p<0.0001) Rhinolophidae (F11,66=8.9, p=0.02), and 
Vespertilionidae (F1,130=5.6, p=0.02).
Discussion
We found support for Foster’s rule. Bats on islands were 
larger than those on the mainland. 
Previous research on this rule done by Lomolino (2005) 
found support in mammalian species, although there was 
less focus on bat species. This is the first comprehensive 
study on bats, and we found support in the Pteropodidae, 
Rhinolophidae, and Vespertilionidae families.
Understanding the relationship between body size of island 
and mainland species offers insights into the processes that 
contribute to body size evolution in bats. The results also 
provide important information for conservation because body 




Figure 1. Phylogenetic hypothesis of Pteropodidae bats. 
Relative body size is indicated by bars.
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